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(57) Abstract: A laser processing method is provided for highly 
accurately cutting a board and a stacked part, even when the board 
whereupon the stacked part including a plurality of functional el- 
ements is formed is thick. In the laser processing method, a laser 
beam L is projected, having a rear plane (21) as a laser beam inci- 
dence plane, with a light collecting point P inside of a board (4), and 
modified areas (71, 72, 73) are formed inside the board (4). At this 
time, an HC modified area (73) is formed at a position between a 
cutting modified area (72) closest to the rear plane (21) and the rear 
plane (21), and a crack (24) along a cut planned line is generated 
from the HC modified area (73) to the rear plane (21). Thus, when 
an expand tape is adhered on the rear plane (21) of the board (4) 
and expanded, the crack smoothly advances from the board (4) to a 
stacked part (16) through the cutting modified area (72). As a result, 
the board (4) and the stacked part (16) can be accurately cut along 
the cut planned line. 
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[0068] Z.<Dk%, X«4(Dff$^^]^^o n p®afe®IM^71(Z)i|iMf*^20 J u nu 

@'BS^72(Di|iS{i^j37 At m, £-HCBSc©^#673<£>#gf£$J20 At m-Cfcofc 0 *fc, ^ 
ffi3^ t ?D®a$C®^71(DSffi{|IJM71ai:OEgil^7Ai m, ^T&li-§p B p®3fe®^ 

, ^f^i-6^^«^72<DSffi#Jiffi§P72b^HCefeff^73(D^B{|IJ«§P73a 
i!<DEgfl^24 At m-efeofco 35^ ##®r&JW$72te, StR4©J?$^lRl^*3 

[0069] tz.zx\ ff a n^cnm^7icomt^ B °Df^ff^7i©tafljs^7iatis#i 

«Sffi71bt©(0ltSr«!**r5(igi9#flg)o B B p«^»^7KD^ffi#JSfP71 

a£{3\ ^ir^^^^5^f p v oT^$tL^p B p®gfe®^71(D^a3#J(DracD T 
^4(D^$^fp]^*3^¥^^ej^#*b, p 3 p«3fe®^71(Z)^BftlJW7 
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[0070] -h5&Ufc#afc@fg#71, 72, 73<D^^##^oV>T|^^i-^ 0 **5 % 

[007 1] ( 1 ) HC&fC ti73Mt5^©k- if 3fcL(D^/V=¥— l^oV >T 

[0072] '(Dj;5^^#-eHCBic«^73^^i-§^, HCBic«i»73^B^Lfc#J;|X 

#si ^j^jSt^&st, HCQfi:lf0JK73Srje^Ci:Lfeff!ltt24dSiaR4©BiB 

2U£jgUlt<&5 0 — *\ I"— if^LO^/k^— 021^i- 

3^^-r^l^^i"— if3teL<D^3te^CPSr^fc>^r5^:a©^ffi2id^<Dj©BISr40 /z 

[0073] [^2] 
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•fjg; jx. /u ^ — ffij (7) r A J : m 2 4 ^ ^ 4 w X HI 2 1 fn ig 1~ 5 SB ^> £ 

it L ft o ftp # t j£ St5i^ 
g ^ * /]✓ ^ — m a) r X j : S ij ft 2 4^«4^SI2 1(1 ft }£ ]M L * V ^ » ^ 

s j-. ^ /i" ' — m co r x j : s s 4 o .s s 2 i eh ^ m* m^mm^'Ai c 3 # -a* 

[0074] fc*^ ^2(Dt^— ^{*. HC3fe®^^73SrS*R4(D^ffi21d^20^ m— 110 ^ m 

[0075] (2)4>»fBfeWffiJK72Sr^fifet- if3fcL©^/v^— tcov^T 
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1. 6-3. O-efc^i^^iW^bV \ i«9pl0JC{i, SaR4lC*3rt5V— if3feL 
©iI$^30 o /o«l©I^tl41. 6—3. O-C^tiS^U, ^11*^15% 

JiiT©i^^«2. 3—3. (rC&5£.£iWT£LV \, 
[0076] 'cDJ;5^^#-e^W L ^W^72^?f^-r^^, StR4&TJ«afJgS|Jl6©§lWfl^J!: 

[0077] [^3] 



^ ;V 3 s ^ it 


1. 0 


1. 1 


1 . 3 


1. 4 


1. 5 


1. 6 


1. 7 


1. 8 


3 iS 3 0 % K _L 


X 


X 


X 


X 


A 


O 


o 


O 


mmm i 5 % t 


X 


X 


X 


X 


X 


X 


X 


X 


rc ^ /I- 3 s — it 


1. 9 


2. 0 


2. I 


2. 2 


2. 3 


3. 0 


3. i 


3. 2 


js ia ^ 3 o % a _b 


O 


O 


O 


O 




o 


A 


X 


ss ia m i 5 % ^ t 


X 


X 


A 


A 


c 


o 


A 


X 



i& :n * - « CO T A J : Iff p d d f ©g^ gli 9} t m g|5 # £ £5 fgftf/j J# 

fft ^ — Hi) (?) r x j : jft ft jf& 4- EH An L- * i/> t #1 ti & m £ * -f , 

W ti u H u f ^ g j§£- 
ft 3i * /w — m co r a j : ijO *t u M u a co i>> tsfp # > « #15 # i #s 86 fttSi £r 

jflj ;n * A- — M 60 r X j : ^JJ if rfli jfc ^ «E C 5 ^ , bJJ Iff pd ft # jg I > •!£ O 

[0078] *fc, ^Wf9fe©«JW672Sr^j5fe-r5l!S©u— 1f3teL©3^/i^— tt, TE©^4© 

K&tf&U— if 3feLO^oii^^30%^_h(D#'^{cl^2 ^1^20 /* J-C3b3££jW* 
b< («fc90*lXt2 x 2mJ— 15/zJh ^ii^i5%WTO#^^«3/iJ— 50juJ 

^&5-ttfW£U^(J;«9£mXf3:, 3/zj— 45/zj)„ jgig^tf5l5%fi*T<£>i§£\ 1/ 
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[0079] r©J:5^#-e^»fefi:®^72Sr^i-s^, StE4RtJ«StSlfPi6©§JBfi^j!: 

[0080] [^4] 
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{s 3-. * /v df= - fi (75 r a j : m m sRrosi 1 gc tail gp » > a* sttss^ 



fa a-. f\s ^ — ftJ © r x j 



* * Hi ts & HP JO L ft > 9) n tf* & 4: -f , 



bn w pp g zjs m t> & -s- 
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^, — r a j : -SO Iff K to & ^ as # £ jg v ^ # <t >i s z£ ft -f 5 # 

iS rc ^ ,k - flj » r X j : W E >C it ^iCS'l, »f B n n 5R ig ^ # 

[0081] (3) p B p®3fe®fS^71^j^i-^^(DU— if3feL(D^7V=¥— fCOV^T 

/b^^l ^T, »4l:iolt5i^-f3tL©ia$^30%K±©^l:|j:l. 4— 

1. 9-efc^^dW*b<, ^5Sai*^i5%^T»^t-{*2. 3—3. 0-CfoZ>Z.b& 

[0082] '(Dj:5^^#-ep R p»^:»^7i^^-r§^, ffi&4,&uq*J 

*3V>T, p B p®3fe®|S^71^^^b7tfiJtL^if^^^5^f^oT|tS^<» 



it 
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[0083] [^5] 



[0085] 



=c ^ ;V — it 
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fg m ^ ;v *f — CO T A J : ISO ®T iil S CO & V ^ SB # t J& ^ U ft t * s iiS tE i" 5 * ^ 

(g ji ^ ^ — fll © r x j : m ± ft Sr PP *u L & v> £ f iJ n ^ 38 ± if -f , 

STr n B n H as jg (, jj§ A. 

^ ^ ^ — fltij © r a j : ffi m n i 6 {-c m ft w a © m. ts a* ^ c & mo- 



In 



.t- =¥ - « co rxj : iMi i 6 (- m m # co ta « ^ 4= c s « ^ 



[0084] p B p®B$C®^«71^?f^i-^^(DW— if3feL(D^/v^w_^ % TfB<«6<D 



33 V vC\ p B D®9SC®^71^^i:bfc#Jtt^§3if^^^5^^oT3ntS^<« 



[0086] [^6] 



R 



15 1 6 l!ligj«^tf>ii«38S£CS< J&S. 
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[0089] 



^ * ;V *f - ( fj, J ) 
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x * ; v - (Hi c> r a j : si m uu m « & as # t « SB # t a* m & 1- s -a- 

® a-. * ^ — fti] co r x j : in * ^ * £r nn *n l & v> t si n, as « & -f , 

M W & H *s JS (< ^ & 6- 

jfg ;r. * ,p ^ - flj CD T A j : ffl @ g» 1 6 g|! # H<] ^lt^c0ii^^^C5*O 

is; 3i ^ — m © r x j : m m m> 1 e k it m m <n m is i'tcs t§ 

[0087] (4)^if^fffM^72(D?f^ig^oV^-C 

*£{£MPBl<Dgggtte:24 ju m— 70 m mt*5r b&tfr&lAt \ J^fMWfcfS, 

[0088] ^Wfafi:IC««72Sr^^-r5Bg^v— 1f3teL®^3fc^PSra-fc*«*fcia©S 

B21^^(DSggt^50/zm— [ (ffl£4<£>J¥£) XO. 9(0*1X120. 7) ] /t mt*3b5r 



m2^f&irzmzu—^ffi.<DMftj&p&&t>&z&mtz, Hcofeiw$73^ 

ffi^^HC^®fS«73©^ffiffl«^i:©IBttr±15/i m-60/z m(0*lXfct, 1 
5 jtt m-35 ii m) P t 9^5^W L ^«^72^HC3fe«^73i:(Dr H 1^t>SiJtt 

24tf*£C£<:fc5}5»£>-ea>5o 
[0090] (5)HCafe®fM«73(D?f^fig^oV>'C 
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73&m&.irz>k. Hc&mm^73&&&±\^fz.mti24i)mu4<Dmm2iicmMiz. 

2^i~J;5^, S^4(D^B21^gl!#<Dti^30^£CB<&5 0 H22te, HC$C 

m^73&m&bi^fcmtb24timm4(Dmm2ucmvM<ts:z>o -ott, 

4(D^®21^HCefe®fJi^73(DB®'fllJSfl5^^IEgil{*10 ,u m— 100 /z m£&£„ 

[0091] (6) n^i-r^m^cs:m^72(DmmmmtHc^cmm^73(Dmmmmt(D 
M\^ir^m^Mmm72<Dmmm^tuc^cmmm73(Dmmm^t<Dmm 

f*15 ju m— 60 m m^k3r£#W*LC 15 /x m— 35 ju m-C&5£i:;&5J;«9£f3:U^ 

mmi®26<Dmmmz.%>\,^x, &&m&%L72, 73^m^tvtc.mti^m^94 
>-5icm<>xm&^<m±ir^m^>h^, ^m^^25(Dmm4(Dmwxm4a^ 

Tfmm%n6<Dwmmz.m^x&&mmt&72, 73^mM,tu-zMMmm^^4 

m<^ 0 -ft, mM®eMtf6o»m&Mz_Z)b, mm4Rnmm^i6<Dmmm^ 
^^xftm&mnm2tnc&mmm3b<Dm^mtf'h£<ts: i 9. ^m^^25 
<Dmu4(Dwmm4atimm&t£®wrmiz.mM<t£Z) 0 
[0092] (7) n\^i-^an^nmmi<7)mmm^t^wr^cwmm72<Dmmm&t(D 

M\^ir^m^Mmm7i<Dmmm&t^m^mmm72(Dmmmm\it(D^. 

PtteO^m— LmU4(Dm£)-(^U4(Dm£) XO. 6] nmXfo%Z.bW£^\ - 

(Dx^m^x^n^nmm7iRxi^m^nmm72^mi-^mm4&x^m 
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mu4<Dm£)-(mt&4(Dm£) xo. ei^mms^ mu4Rximmui6(Dmwx 
m^m^x^m^Mmmit^m^Mmm72tmx^m^^25(Dmm4co 

mwrm4 a ^mmm^mmm^'om<^ 0 tut. m%mm^o n mt-r^co^ u 

[0093] (8) p R p®3fe®fS^71(D^j^{iM^oV^ 

mm4commstff a m^cwm^7KDmmm^t(Dmm^5 n m-15 n mtttz 
^m^^^^m4<Dmm3tff a n^wmmi<Dmmm^t<Dmm^Lmm 

<Dm&) XO. 1] [20+ (&K4cDJ¥£) XO. 1] ix mt^^mKffaM^CWW. 

m7i^m-r^tmi'^vi\ ^(DXttm^x&M&mnmi&m&irzb, m 

fc<5o 

[0094] mu4(Dmm3b&M&um^7i(DmmMiQ^b(Dm&ft5ti m— 10 ^ m 
m£XTKmz-%z.b&x%, mm4(Dmm3mco^Rxfmm^iQ^mm^y4^ 

0. 1] ^ m— [20 + mU4(Dm£) XO. 1] ju m£&5{ig^p n piC3fcfW$7l£r?£ 

m-r^bmi-^<, mmmm&i5+ (s«4cdj¥$) xo. i]^m^[io+(i«4 

XO. 1] Mm^§Mt-p B p®^M«71^Jf^-r§^^j;i90^UV\ r. 

£5 &f£#-e b b p «efe«^^7 1 &M)$irZ> b , Mt4<D ^ B 3#J cdTO g|5 
[0095] ft**, H23^*dV^, M^t^mbn, if5feLCD^3fe^P^^^T^©^M 

ffi2i^fbo£g|lt£IcefcU ^/v^— p F pK3fe«^7i^?f^i-S|^coi— if 

3feL(D3i^/^— ^^i"^ 0 ISilSMt^i*. p B pfC3fcfOJtis£7l<Daffi 
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[0096] S«4(D^ffi3^D P p®^®^71(D^MI0M^Ol©gl^5 mM5jRfcft5 



[0097] (9)^3fcfCfJi$71, 72, 73<Di|igi£ol vT 

i$73<Di|i§#$110 ju HCQfeM^&73fl>&&&4<£>^®21^t-5£,gi2 

4^^0^^^5^^^B<^o 
[0098] ^K4©I?$^|rI \Z&VZ&ffi&&ffi$72<Dm<?>&Wrt3:40 m~ [ (^t£4 

<DJ?$) xo. 9] ju m-C*>5r.^dW*bv \ r.©£5fc&#^#W&IC1W7233gjifc 
•TSi:, S*R4&rrSfJilf|J16©§l»f^«J:*5V^, #^®SB«72^j££UfcfRI*i 

<D^0»fB4a^jS5^jfe9}®fB^/j;5d^-efc5o fc*3, 5>W L ^«^72(Di|iS(D^ 



iff 



. 9] ix m&jg>t3£, ^K4^^S§P16(O-g0iff^^*5V^T^8lfafeff^72^© 
[0099] ^^4(DJ¥$^|B]^*D{t ; 5p B p®^Ca^^71(Dtgf*[(^^4(Di9:$) XO. l] 
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[0100] jjctc Ei25^ni-^px^^:^ov^-cf^0j!i-s o 

[oioi] m25n^ ±m^—^iJUJi^m(Dmm\^x'omwr^rifcmm4<Dmwrm4a(D^M^ 

So ^3fcJffJti$71, 72, 73(D^^#f*TfB(D^7(Dii«9-efeSo ^*5> ^7f£:i3V> 
T, if^tiii^ 1/— if3feL(D^3fe^P^^S^g^B®21^^(DEg^ 

^m^-r^o l£fc, #3£fC«£71, 72, 73^Jf^i-^|^(Dl/-if^;L(D/N/V 

[0102] [^7] 





ft .7fe f§ ( m ) 
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[0103] Z.<Db%, mm4<Dm^fa^&tf%&W&Wm^71(Dmfe%]22 l i m, #^iff3fc 
©^£72<E>tgk£$j33 At m N ^®3(ll<£>HC3feS^*&73<£>*gk8fa28 ^ m, ^®21 
{BI©HC8Sc^^^73<D(iS^20/im-eS>ofCo :M3£p R qSf $cJW^71<D 
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[0104] W_h(Dj;5^efe®S^^i-^-^\ l320fcJfc^T^ffi3ffl©HCgfc©|a#73 

[0105] r(D^^<D^#<hbT, m20<DMMW^l*MW3W<DttC$zMffi$L73kMW2lW 
<DttC$c^ffi&73&l&)8?f-Z>%k<Dl'~ if 3fe<D^/l^r— £IW)C^LTV 

m2lW<DHC&nm&73^f&1rZte<DU—^ft<D^/l*Zc-- J;«9^<LTV^ 

o 

[0106] ^LT, ^<D#^^*3V>T«, ^®3#J(DHCBi:«fJ^73^j^i-§^(DW— if^fe 

iW*L< (iti^tUli, 2/zj— 15^ j), lRJ3ffl*a3i5%E*T©4§^fctt3/x 

[0107] ^fc, ^ffi21#J(Z)HCBfe®fSi^73(D^^/^— ^l^Lfc^^^BSM^HCgfe 

affi«73«r^^-r5R<OV'— if3fe<Z>^/V=¥— Sr, fftj£^5#»rafcSCfig#72«3g 
ir#<o^if^@W72^^i-S^CDi/-if3fe(D^/^— 

[0108] "fjfet)*>x ^ffi21{|ljOHC3S:®'S^73(D^/V^— ^l^bfci:#<^^®3'fl!|(DH 
C^ff^^73^r^i-S^(Dlx— if3fcLO^/^— ft, 1. 3-3. 3-Q-htt.b-m 

xowmaz. ^U4\c^n^u—^^Lcommm^3o%!^±(Dm^ 

Fil. 3—3. O-efe5^^^S0*U<, l^iS^an5%^T<Z>*§£-{£f*l. 5—3. 3"C 
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[0109] do) ftm&mmm2&Kmi-%m<Du-^ftL<D^/u^-tHc&mnm73 

&l&$rr%%k(DU— if3feL(D^/v^— b<DM&Ki\^x 

t>^V^C^»^73^j^i-^^OW-if3feL(D^vV^-^l^-r§^, ^ifafe 

JCiiit«72£^ci-3^(Z>^— iFfto^/i^— tel. 3—3. 3-cfc3^/$W*U^ 

o xm^m\a^mu4^it^u—^yt^(Dm^W3o%^±(Dm^m. 3-3 

. o-e&^r^w^LC ^MMWi5%sxT(7)M^ian. 5—3. 3-e&£r^s 

[ono] ^<D£??£^xttc&nm^73&mmmMf$-r%b, s«4oaffi2i^n#g 

^jftV>HCQ6:®^73^^L^^^, ^^HC^«fS«73(DJf^^J;(9^Cfc#J 
JC1Pt«73^j$L«^ 
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[0112] (11) p B pfC3£fCfti$71^^i-3il£>V— -!P3feL©3i*/l^— fcoVvC 

fab m bfaftX 5 IE, MM2 1 (M ©HC B£ JCfJti^ 7 3 ^ j^-T § i©l/-f*L© ^ 
#{^fiO. 6—1. 9-C$)§r^/5W*b<, |^jSii§^15%^T»^-teO. 6—3. 0 

[0113] '(Dj:5^#-ep t p«3fe«^71^^i-§^, S«4^U?^jg$P16(D§3if0#^ 

[0114] [^9] 
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